ABSTRACT: Two size-groups of dorsal-spined, first-stage, nematode larvae were found in feces of woodland caribou, Rangifer tarandus caribou (Gmelin), in Alberta from [1976][1977][1978][1979][1980][1981][1982]. Larvae from caribou feces in northeastern Alberta were 451 ? 17 pm in length, while those from westcentral Alberta were 362 f 18 pm in length. Larvae collected from west-central Alberta developed to the infective stage, experimentally, in the terrestrial gastropod Triodopsis multilineata (Say) and were infective to captive mule deer fawns, Odocoileus h. hemfonus (Rafinesque). Adult nematodes, identified as Parelaphostrongylus odocoilei (Hobmaier and Hobmaier, 1934), were recovered from the skeletal muscles of the mule deer.
INTRODUCTION
As part of a s t u d y o n the ecology of berta. T h e s e larvae subsequently w e r e det e r m i n e d , b y e x p e r i m e n t a l s t u d y , t o be those of Parelaphostrongylus odocoilei. ' Author to whom reprint requests should be sent were examined using a modified Baermann technique (Samuel and Gray, 1982) . Only total numbers of larvae were recorded for fecal samples from northeastern Alberta (fecal weights were not taken). Numbers of larvae collected from fecal samples from west-central Alberta were expressed as larvae per g of wet-weight of feces. Snails, Triodopsis multilineata, from laboratory-reared colonies, maintained as described by Gray et al. (1985a) , were used as an intermediate host. Snails were exposed to first-stage larvae of west-central Alberta origin, which had been placed on a moistened disc of Whatman No. 1 filter paper in a glass Petri dish. Experimentally infected snails (30-40 days post-exposure) were digested for 2-3 hr at 37 C in a pepsin, hydrochloric acid digest (7 g pepsin, 7 ml HCI in 1,OOO ml distilled water). Live, infective, third-stage larvae were recovered.
MATERIALS AND METHODS

Feces
Lungworm-free mule deer fawns were used as a definitive host. Fawns were captured or obtained as orphans (1 to 4 days of age) from various areas of Alberta and hand-reared at the University of Alberta Biomedical Animal Research Centre (see Pybus, 1983 for methods).
They were housed individually following weaning in late August. Feces of each fawn was examined daily for 1 wk prior to deer being given third-stage larvae.
Two mule deer were exposed per os to thirdstage larvae of west-central Alberta origin; one deer received 55 larvae, the other 300. Two other mule deer served as unexposed controls. Feces of deer were collected daily, stored as outlined above and examined for dorsal-spined larvae after 30-35 days post-exposure. Infected deer were killed at 91 and 100 days post-ex-posure, respectively, and control deer at 271 days. Complete necropsies were performed on experimental and control deer using methods of Gray et al. (198513) .
First-stage larvae from field collections, as well as those from the first experimental-passage and third-stage larvae from snails were heat-killed and measured. Line drawings of the larvae were made at ~2 0 0 and/or ~4 0 0 , with the aid of a drawing tube. Measurements of the line drawings were calibrated with the aid of a stage micrometer and calipers in order to determine lengths of the larvae.
Adult worms, recovered from experimentally infected deer, were killed and fixed in hot 5% glycerine-70% alcohol. Specimens were deposited in the National Museum of Natural Sciences, Ottawa, Ontario (accession #NMCP 1985-0089) and the University of Alberta Parasite Collection, Edmonton, Alberta (accession #11062).
RESULTS
Seven of 84 (8.3%) fecal samples from caribou in northeastern Alberta had one to 1,386 (mean = 487) dorsal-spined larvae. Seven larvae measured 451 f 17 pm in length and 23 f 2 pm in width.
Forty-four of 155 (28.4%) fecal samples from west-central Alberta had dorsalspined larvae. Intensities of dorsal-spined larvae from west-central Alberta were low (less than 10 larvae per g of feces) although one animal was passing more than 34 larvae per g. A sample of 35 larvae measured 362 k 18 pm in length, much smaller than those found in woodland caribou of northeastern Alberta.
Patent infections developed in both experimentally exposed deer. The prepatent period was 46 and 51 days, in the deer given 300 and 55 larvae, respectively. Maximum mean weekly ( n = 7) output of larvae was 564 f 234 larvae per g at 6 wk post-patency for the mule deer exposed to 55 third-stage larvae and 1,591 f 1,210 larvae per g at 5 wk for the mule deer given 300 third-stage larvae. These first-stage larvae measured 376 f 15 and 375 f 18 pm ( n = 35 for each), and appeared identical to those from caribou. Third-stage larvae obtained from snails exposed to first-stage larvae from experimentally infected deer measured 885 f 14 pm and appeared identical to those obtained from snails exposed to first-stage larvae from caribou feces (861 f 12 pm, n = 35).
Fifteen and 25% of the larvae given to the fawns were recovered from the skeletal muscles as adult worms; all were identified as Parelaphostrongylus odocoilei. No larvae were found in the feces of control deer, and when these animals were examined, no adult worms were found.
DISCUSSION
Little information is available on the parasites of woodland caribou (Erickson and Highby, 1942; Low, 1976) . Adult lungworms, which have dorsal-spined, first-stage larvae, have been reported only rarely from woodland caribou in North America: Parelaphostrongylus tenuis (Dougherty, 1945 ) from woodland caribou on a game reserve in Wisconsin (Trainer, 1973) , and Elaphostrongylus cervi Cameron, 1931 from woodland caribou in Newfoundland (Lankester and Northcott, 1979) . Lankester et al. (1976) recovered dorsal-spined larvae from the feces of woodland caribou in Ontario and Manitoba. Although Lankester et al. (1976) did not recover adult worms, they suggested that the larvae were those of E . cervi or a related species of nematode. However, measurements of the first-stage larvae that Lankester et al. (1976) presented (mean = 354 and 350 pm from Manitoba and Ontario respectively) are much smaller than those of E . cervi (mean = 426, see Lankester and Northcott, 1979) , and are similar in length to Parelaphostrongylus spp. (see Gray et al., 1985b for comparisons) .
Based on the few length measurements of larvae from caribou of northeastern Alberta and those published for dorsalspined, first-stage lungworm larvae (Lankester and Northcott, 1979; Gray et al., 1985b) , it is possible that E. cerui may be present in the caribou of northeastern Alberta. However, conclusive identity of the lungworm of woodland caribou from northeastern Alberta will depend upon recovery of adult worms.
Woodland caribou in northeastern Alberta are considered ecologically distinct from other woodland caribou populations (such as those in west-central Alberta) (Fuller and Keith, 1981) . Therefore, it is quite possible that each group of woodland caribou (northeastern and west-central) could maintain a separate species of lungworm.
The 28% prevalence of larvae in caribou feces from west-central Alberta, samples of which produced patent P . odocoilei infections in experimentally infected deer, suggests that P. odocoilei is well-established in woodland caribou in this region. Woodland caribou of this region may be involved accidentally in a mule deerterrestrial gastropod life cycle because P . odocoilei is common in mule deer of this region (see Samuel et al., 1985) . This is the first report of P. odocoilei in woodland caribou. Parelaphostrongylus odocoilei has now been reported from a variety of cervids and one bovid (Pybus et al., 1984) suggesting that it is not host specific. and the Natural Sciences and Engineering Research Council.
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